Investigation of Spatial Heterogeneity of Salt Disproportionation in Tablets by Synchrotron X-ray Diffractometry.
Tablets which were binary mixtures of pioglitazone hydrochloride (PioHCl) with magnesium stearate (MgSt), croscarmellose sodium (CCS), microcrystalline cellulose, or lactose monohydrate were prepared. Two sets of experiments, using intact tablets, were performed. (i) Tablets containing PioHCl (90% w/w) and MgSt were exposed to 25 or 40 °C and 75% RH in a custom-built temperature/humidity chamber. In situ spatiotemporal mapping of disproportionation was performed by transmission-mode synchrotron X-ray diffractometry (SXRD; Argonne National Laboratories). Tablets were scanned in radial direction starting from the top edge of the tablet and moving, in increments of 300 μm, toward the center. There was evidence of disproportionation after 10 min (at 40 °C). The reaction was initiated on the tablet surface and progressed toward the core. (ii) SXRD of tablets stored for a longer time (up to 15 days) enabled the simultaneous quantification of the reactants and products of disproportionation and provided insight into the reaction progression. The influence of sorbed water and microenvironmental acidity on the disproportionation reaction was investigated. The most pronounced reaction was observed in the presence of MgSt followed by CCS. The transformation was solution-mediated, and the spatial heterogeneity in disproportionation could be explained by the migration of sorbed water. There was a good correlation between microenvironmental acidity (pHeq) and extent of PioHCl disproportionation.